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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To equalize display characteristics of adjacent picture elements 
and to suppress the generation of a longitudinal line at a division border so as 
to improve display characteristics by making signal line driving parts 
corresponding to mutually adjacent display areas opposite in specific scanning 
direction. 

CONSTITUTION: A display area is divided into plural parts and a source 
driving circuit 2 is also divided correspondingly into parts 2a and 2b, which are 
made opposite in scanning direction to scan the mutually adjacent display 
areas in opposite directions. In this case, there is the border of the display 
areas between a picture element array connected to a source bus line 1 1 
connected to an analog switch 4an and a picture element array connected to 
a source bus line 1 1 connected to an analog switch 4b1, but the analog 
switches 4an and 4b1 are switches which are driven finally in one scan of the 
source driving circuit parts 2a and 2b and also driven substantially at the 
same time, so the adjacent picture elements on both sides of the border are 
driven substantially at the same time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the display equipped with the image display section by which the picture element was 
arranged in the shape of a matrix. This image display section is horizontally divided into two or more 
viewing areas, and each of this viewing area includes two or more picture element trains. It has further 
two or more signal-line mechanical components which scan two or more signal lines which were 
prepared respectively corresponding to these two or more viewing areas, and were connected to these 
two or more picture element trains in the corresponding viewing area, respectively in the predetermined 
direction, and carry out video-signal supply. The display this whose predetermined scanning direction of 
the signal-line mechanical component corresponding to a ****** viewing area is the reverse sense 
mutually, respectively. 

[Claim 2] The display according to claim 1 with which said image display section and said signal-line 
mechanical component are formed on the same substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to displays, such as a active-matrix liquid crystal display. 
[0002] 

[Description of the Prior Art] In displays, such as a active-matrix liquid crystal display, dividing supply of 
a video signal into plurality and performing it is proposed (H. Noda et al., JAPAN DISPLAY '89, p256- 
259). For example, it divides two, and when driving, it can double as compared with the case where a 
video signal is supplied without dividing the write-in time amount of the video signal of per 1 picture 
element train (namely, one signal line). Therefore, in such a drive, also when performing a high density 
display, drive frequency can be made low. 

[0003] The active-matrix liquid crystal display improved by drawing 6 is shown. Control of turning on and 
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off is made by the gate signal by which this liquid crystal display is sent from the gate drive circuit 1 
through the gate bus line 5 to TFT6, using a thin film transistor (it calling for short Following TFT) 6 as a 
switching element. Moreover, control of turning on and off of analog switch 4a1-4an and 4b1-4bn is 
made with the output of the source drive circuit 2. Analog switch 4a1-4bn intervenes between the 
source bus lines 1 1 which are two video-signal supply lines 3a and 3b and signal lines. A video signal is 
written in a picture element electrode one by one from video-signal supply line 3a or 3b through the 
selected analog switch four a1 - 4bn, a signal line 11, and TFT6. The written-in video signal is held with 
the addition capacity 7 arranged at the picture element 8 which consists of forms which sandwich liquid 
crystal between counterelectrodes and a picture element, and juxtaposition. 

[0004] In the case of this example, the display is divided into the left-hand side viewing area and the 
right-hand side viewing area. The source drive circuit 2 is constituted by source drive circuit section 2a 
and 2b of two pieces. Such drive circuit section 2a and 2bs drive a left-hand side viewing area and a 
right-hand side viewing area, respectively. One of the advantages of such a configuration can supply the 
video signal corresponding to two or more picture elements to coincidence, and it can double the write- 
in time amount per 1 picture element compared with the case where it writes in as mentioned above, 
without dividing, and when performing especially a high density display, it can make drive frequency low. 
[0005] Since it is sent sequentially, an original video signal needs to shift the timing of a video signal, in 
order to give such a division indication. Therefore, once the analog video signal from the source 41 of an 
analog video signal is changed into a digital video signal by the A/D-conversion circuit 42, it is stored in 
memory 43. The digital video signal read from memory 43 to suitable timing after that is again changed 
into an analog signal by the D/A conversion circuits 44a and 44b, and is sent out to the video-signal 
supply lines 3a and 3b corresponding to each division viewing area. 

[0006] source drive circuit section 2a and 2b — the direction of the arrow head in drawing 6 — each — 
the drive scan of the analog switch 4a1-4bn is carried out one by one, and a video signal is supplied to 
each source bus line 1 1. The scanning direction of source drive circuit section 2a in this case and 2b is 
the same as the scanning direction of the source drive circuit in the conventional display. 
[0007] 

[Problem(s) to be Solved by the Invention] The timing which supplies a video signal to drawing 7 at each 
picture element of one line connected to a certain gate bus line is shown, (a) of drawing 7 shows the 
signal (gate signal) outputted from the gate drive circuit 21 to one of the gate bus line 5. (b) of drawing 7 
shows the signal (below, such a signal is called a "sampling signal") impressed to the analog switch four 
a1 connected to the source bus line 1 1 of the beginning of a scanning direction, or the gate of four b1. 
(c) of drawing 7 shows the sampling signal impressed to the gate of analog switch 4an or 4bn(s) 
connected to the source bus line 1 1 of the last of a scanning direction. While the sampling signal 
corresponding to each source bus line 11 is H, a video signal is read from video-signal supply line 3a or 
3b, and it is written in each picture element one by one. 

[0008] In this case, the time amount from which the video signal corresponding to the pulse width of the 
sampling signal of each source bus line, i.e., each picture element, is read to each source bus line 1 1 
from video-signal supply line 3a or 3b is the same. However, time amount after analog switch 4a1-4bn 
connected to video-signal supply line 3a or 3b closes, until a gate signal is brought down and the writing 
of the signal to each picture element electrode finishes has the difference of the time amount near the 
drive time amount of each gate bus line 5 by the source bus line of the beginning in a scanning direction, 
and the last source bus line. Since the off resistance of analog switch 4a1-4bn is limited, between this 
time amount, the read video signal will decrease the capacity 10 between analog switch 4a1-4bn, the 
source bus line 1 1, and a gland according to the leakage current which leads, and the level of the video 
signal written in to each picture element will change. For this reason, between the picture elements 
which adjoin in the direction of a train, even if it is the case where the same level should be displayed, a 
difference will arise on display level. 

[0009] Since it cannot check by looking if this display level is changing gently regarding the place, it is 
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not a problem. However, since a picture element is as **** small with a picture element with the largest 
attenuation of a video signal in a display when 2 ****s is carried out in the center of a display like 
drawing 6 , the difference in the video signal will be remarkably conspicuous. Consequently, a vertical 
line is checked by looking by the core of a display in the configuration of drawing 6 , and there is a 
problem that a display property is spoiled. 

[0010] It is possible to reduce drive frequency and this invention aims at offering the display with which 

a good display property is moreover acquired. 

[0011] 

[Means for Solving the Problem] The display of this invention is a display equipped with the image 
display section by which the picture element was arranged in the shape of a matrix. This image display 
section is horizontally divided into two or more viewing areas, and each of this viewing area includes two 
or more picture element trains. It has further two or more signal-line mechanical components which 
scan two or more signal lines which were prepared respectively corresponding to these two or more 
viewing areas, and were connected to these two or more picture element trains in the corresponding 
viewing area, respectively in the predetermined direction, and carry out video-signal supply. This 
predetermined scanning direction of the signal-line mechanical component corresponding to a ****** 
viewing area is mutually made into the reverse sense, respectively, and the above-mentioned purpose is 
attained by that. 

[0012] Moreover, it is desirable that said image display section and said signal-line mechanical 

component are formed on the same substrate. 

[0013] 

[Function] In the display of this invention, the holding time of a signal when the write-in time amount of 
the video signal about a ****** picture element or a video signal is supplied on a division boundary 
becomes the same. As a result, the identity of the drive timing in a ****** picture element improves, 
generating of the vertical line checked by looking in a display is controlled, and a display property 
improves. 
[0014] 

[Example] This invention is explained below about an example. 

[0015] The 1st example of this invention is shown in drawing 1 . If the configuration of this example 
removes the source drive circuit 2, it is the same as that of it of the liquid crystal display of above- 
mentioned drawing 6 , and abbreviation. Therefore, explanation is omitted about the same part. The 
source drive circuit 2 is equipped with source drive circuit section 2a and 2b of two pieces in this 
example. Output 2a1-2an of source drive circuit section 2a is connected to the n gates of analog switch 
4a1-4an, respectively, and output 2b 1 of source drive circuit section 2b - 2bn are connected to the n 
gates of analog switch 4b1-4bn, respectively. 

[0016] As shown in drawing 2 , source drive circuit section 2a carries out an output two a1, two a2, — , 
2an at a high at this order, namely, gives a sampling signal in the direction of the illustration arrow head 
a (from the left to the right) one by one. Therefore, analog switch 4a1-4an serves as ON at this order, 
and a video signal is given in the direction of an arrow head a to each picture element electrode of the 
left-hand side viewing area of a display. 

[0017] On the other hand, source drive circuit section 2b carries out output 2bn, 2b n-1, — , 2b 1 at a 
high at this order, namely, gives a sampling signal in the direction of the illustration arrow head b (from 
the right to the left) one by one. Therefore, analog switch 4bn-4b1 becomes ON at this order, and a 
video signal is given to each picture element electrode of the right-hand side viewing area of a display in 
the direction of an arrow head b. 

[0018] The outline of the configuration of the source drive circuit 2 is shown in drawing 3 . Source drive 
circuit section 2a and 2b consist of n steps of shift registers, respectively. The figure in a shift register 
shows the stage of the shift register. In this example, as for the shift register with which the stage is 
arranged and, as for the shift register which constitutes source drive circuit section 2a, constitutes 
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source drive circuit section 2b in the direction of Hidari of drawing to the right, the stage is arranged in 
the direction of Hidari from the right of drawing. If a start signal is inputted, each shift register will start 
a high output from the output of the first rank, and henceforth, whenever a clock signal is inputted, one 
step of stage which outputs a high shifts at a time to the latter part in order. Therefore, from the shift 
register which constitutes source drive circuit section 2a, a sampling signal is outputted in the direction 
of an arrow head a in order, and a sampling signal is outputted in the direction of an arrow head b in 
order from the shift register which constitutes source drive circuit section 2b. This shift direction is 
determined by the circuitry of a shift register. By this configuration, both source drive circuit section 2a 
and 2b can perform the drive scan of hard flow mutually. Moreover, a direction control signal is given to 
each shift register, and the shift direction (namely, the direction of the order of a sampling signal output) 
can be suitably changed according to this direction control signal. 

[0019] In this example, the boundary of a viewing area is between the picture element train connected 
to the source bus line 1 1 connected to analog switch 4an, and the picture element train connected to 
the source bus line 1 1 connected to the analog switch four b1. as mentioned above, the analog switch 
which drives analog switch 4an and an analog switch four b1 at the end in both source drive circuit 
section 2a and one scan of 2b — it is — both — analog switch 4an and four b1 are substantially driven 
to coincidence. Therefore, the picture element which adjoins mutually [ the boundary both sides 
between both viewing areas ] is substantially driven to coincidence, those display properties are the 
same, and when the video signal of the same level is written in, these adjoining picture elements display 
the same level. For this reason, a vertical line is not checked by looking on the boundary between both 
viewing areas. 

[0020] The source drive circuit 2 is formed on the glass substrate 12 with which the display is formed. 
Since according to this configuration the active element used as the drive circuit near a viewing-area 
boundary and an analog switch moreover approaches and can form on the same substrate, the 
advantage that the difference of a property becomes smaller is brought about. In the case of the driver 
with the so-called outside which forms a drive circuit out of a substrate 12, since it is constituted 
combining LSI obtained from a different wafer, a drive circuit must sort out and use LSI in order to make 
small the difference of the property for every drive circuit. In this example, such sorting becomes 
unnecessary. 

[0021] The 2nd example of this invention is shown in drawing 4 . In this example, the display is divided 
into five viewing areas and the source drive circuit 2 is equipped with the five source drive circuit 
sections 2a-2e corresponding to it. Moreover, the video signal over each viewing area is supplied from 
five video-signal supply lines 3a-3e. The source drive circuit sections 2a, 2c, and 2e output a sampling 
signal in the direction of an arrow head a. On the other hand, source drive circuit section 2b and 2d of 
sampling signals are outputted in the direction of an arrow head b. Analog switch 4a1-4bn opens and 
closes with those sampling signals. Therefore, the picture element which adjoins mutually [ the boundary 
both sides between each viewing area ] is substantially driven to coincidence, those display properties 
are the same, and when the video signal of the same level is written in, these adjoining picture elements 
display the same level. For this reason, in this example, a vertical line is not checked by looking on the 
boundary between each viewing area. 

[0022] The scanning direction of each source drive circuit section in each above-mentioned example is 
suitably chosen so that the scanning direction of a ****** viewing area may serve as reverse sense 
mutually. 

[0023] Moreover, although the example of the drive method which writes a video signal in the source 
bus line 1 1 directly was explained, this invention is not limited to the display of such a drive method. For 
example, this invention once stores the video signal read from the video-signal supply line 3 as shown in 
drawing 5 in capacity 62, and can apply it also to the display of the method which supplies it to the 
source bus line 1 1 with a transfer signal. The example which applied the same configuration as the 
example of drawing 1 to the display of this drive method is explained. The video signal given to the 
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video-signal supply line 3 through the analog switch 4 which is opened and closed with the sampling 
signal shown in drawing 2 in the case of this 3rd example is once stored in capacity 62. The video signal 
stored in this capacity 62 will be supplied to the source bus line 11, if an analog switch 63 is turned on 
with a transfer signal. Supply to the source bus line 1 1 of this video signal is performed at once for 
every division viewing area. In this example, the holding time by the capacity 62 of the video signal over 
the picture element which adjoins mutually [ the boundary both sides between both viewing areas ] 
becomes the same. Therefore, those display properties become the same, and when the video signal of 
the same level is written in, these adjoining picture elements display the same level. Therefore, in this 
example, a vertical line is not checked by looking on the boundary between both viewing areas. 
[0024] 

[Effect of the Invention] In the display of this invention, the holding time of a signal when the write-in 
time amount of the video signal about a ****** picture element or a video signal is supplied on a 
division boundary becomes the same so that clearly from the above explanation. Consequently, the 
display property in a ****** picture element becomes the same, generating of the vertical line in a 
division boundary is controlled, and a display property improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the configuration of the active-matrix substrate which divided the 
display in the 1st example of this invention into two. 

[Drawing 2] It is the timing chart of the sampling signal in the 1st example. 

[Drawing 3] It is drawing showing the configuration of the source drive circuit section in the 1st example. 
[Drawing 4] It is drawing explaining the configuration of the 2nd example of this invention. 
[Drawing 5] It is the representative circuit schematic of the part which writes a video signal in 1 picture 
element in the 3rd example of this invention. 

[Drawing 6] It is drawing explaining the configuration of the improved display. 

[Drawing 7] It is the timing chart of the sampling signal in the indicating equipment of drawing 6 . 

[Description of Notations] 

1 Gate Drive Circuit 

2 Source Drive Circuit 

2a, 2b Source drive circuit section 
3a, 3b Video-signal supply line 
4a1-4an Analog switch 
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